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l 
STATEMENT OF FUHPOSE 
The purDose of this study is to determine the 
mean value and variabi l ity of the amplitude of ac-
commodation as designated by the number n i neteen 
finding in the standard analytical routine and to 
compare these to those means of Donders and Du ane . 
r 
2 
REVIE\'i OF LITERATURE 
Donder' 's Method. Most methods used today in 
determining the amplitude of accomm odation are related 
to the method used by Donders in 1864.1 The test was 
run monocularily and a target consisting of small detail 
of such nature that blurring can readily be recog-
nized is moved slowly toward the non-occluded eye 
along its line of sight. 'l'he patient is to r eport 
the first noticeable blur. The target should be 
moved inside th~s position to see if the blurring 
becomes 1.'\forse. If it does, the point at v.rhich the 
blurring was first reported represents the near point 
of accommodation. This nea,r point of accomrnoda tion 
should be checked by several repeated measurements. 
The target is moved fr om a remote, clear position 
toHard the eye past the point of blurring. It can 
then be made to recede from this position at which it 
appears blurred, and the subject is to report when tb.e 
target becomes clear. In general, the near point 
determined by clearing will be slightly beyond that 
determined by blurring. An average between these t1iw 
points can be taken as the near point of a.ccommodation~ 
Lm.rer-case letters mal{e a good target for this 
determination since blurring of these letters is more 
easily detected by naive observers than is blurring of 
1. Monroe J. Hirsch and Ralph E. Wick, Vision of the 
Aging P~.tient, (Philadelphia 1 1960), p. 90. 
2·. Ibid', p·., 91·. 
3 
upper case letters. The dioptric value of the distance 
of the near point of accommodation from the spectacle 
plane can be taken to represent the amplitude of 
accommodation. 
The binocular amplitude of accommodation may be 
measured by moving the target toward the eyes along 
a midsagittal line ending at the bridge of the nose. 
The nee,r point dis tance vvill Etlways be less along the 
midsagittal line than it is along the line of sight. 
In general, the binocular amplitude will appear some-
what greater than the monocular. 
Duane's Method . Duane recognized the disadvantage 
in Dander's method of measuring the ampli tude of ac-
commodation. This was that the small-case letters, 
or the 20/20 letters subtended a visual angle of 5' 
only at 16". The closer the letters were moved to-
v:2.rd the eye, the greater the angle and hence the 
lesser the acuity stimulus. He, therefore, substituted 
a thin, single black thread on a white card for the 
20/20 acuity letters and thus eliminated acuity from 
the finding altogether. 3 
Concave-at-Near. Sheard4 (1917, 1957) thought 
that the method of Donders, sometimes referred to as 
the pus h-up method, 1tiould lead to estimates of the 
amp litude ,,lhich ,,,rould be too gree.t. The angular size 
of the detail of the target increases as the target 
3. He.rold M. Haynes, Theory of Optometry IV Lecture 
Notes, l\~ovember 1, 1963. 
4. Monroe J. Hirsch c-md Ralph E. VJick, Vis ion of the 
Aginv Patient, (Philadelphia, 1960), Pp. 91-2. 
4 
approaches the eye and the pupil decreases; these 
changes tend to make blurring difficult to recognize. 
Duane's method offered a disadvantage also , in that 
blurring of a thin, black thread was difficult to 
discern for an untrained observer. As a substitute, 
he recommended the use of a method he termed the 
1
' concave-at-near procedure. 11 Jaeger No.2 print is 
placed 33 em. from the spectacle plane. If the 
subject cannot read the print readily, convex l enses 
are added until he can. The test is then made mon-
ocularly by reducing the convex lens power or by ad-
ding concave lenses until the maximum minus lens power 
has been added through which the print is barel,y read-
able. The apparent amplitude is then equal to the 
dioptric value of the fixation distance (3.00 D.) 
plus the added l ens. I f the net lens power resul ts in 
a convex add, this amount is deducted from 3.00 D. 
if the add is concave, it is added. This method 
results in apparent amplitudes vvhich are slightly less 
than those determined by Danders' method. The same 
method may be used binocularly. 
Analytical Routine Method. Sheard's method was 
altered somewhat for the standard analytical routine 
used today. 'I;he target was changed t o • 62 M type 
(16" type) while the testing distance remained at 
13". The stimulus .factor of the 16 11 type (2.50 D.) 
was retained.5 
5. D. T. Jans, Theory of Optometry II Lecture Notes, 
January 30, 1963. 
5 
PROCEDURE 
We took a random sample of the cases in the 
Pacific University Optometric Clinic files and det-
ermined the mean value and variability of the amplitude 
of' accommodation as designated by the number nineteen 
finding in the standard analytical routine. These 
mean values were in five year age groups, beg inning 
at the age of 27% to 72%. 
All cases which showed that pathology was pre s ent 
or in which visual training had been part of the 
therapy were eliminated from our sample. 
6 
ORGANIZATION OF THE DATA 
Our sample consists of nine hundred cases from 
the Pacific University files between the age groups 
27% to 72% years of age, in five year i ntervals. No 
attempt was made to separate mal e from female subj ect s 
or to break down the refractive errors into myopes, 
hyperopes, or emmetropes. 
Table No . I shows the Mode, Mean, Standard Devea-
tion, and Probable Error of the #19 test in the a n a ly-
ti cal rou tine for the ages 27~~ through 72% by age group s 
of five years. 
Table No. II shows a compari son of Normal Amp-
litudes of Ac commodat ion for the three differentmethods 
of testing; #19, Donders, and Duane. 
Graph No. I shows our calculated means plus or 
minus one probable error as compared to the means of 
both Donders and Duan e. 
Mean 
Statist i cal methods and formula u sed. 
X =~X 1 
n 
Where, X = The arithmetic mean 
2-X = The sum of the values of the variable 
n The number of subjects in each age group. 
We had a constant n f or each age group 
of 100 subject s. 
6. Allen L. Edwards, §tati§yical Anal~sis, New York , 
Rinehard & Company, Inc., 1958 , p.40. 
7 
Mode, This we define as the observation that occurs 
most frequently in our given set of observations. 
St andard Deveat ion, s =V~= ' 2 
n -1 
Where, s = The standard deveation 
V" 
2 The of the squared deveations 
-"- = SU!'Il 
n = The number of subjects in each age group 
Probable error, Pe = 2/3 s 
Where, Pe = probab l e error 
s = standard deveation 
7• Allen L. Edwards, Statistical Analygis, New York, 
Rinehard & Company, I nc. , 1958, p 53. 
8 
Mode, Mean, Standard Deveation and Probable Error of 
the #19 test for the ages 27% through 72~ by age groups. 
AGE GHOUP MODE lVLEAN STANDARD DEVIATION PROBABLE rmROH 
27% - 32% 5.00 6.40 1.131 .757 
3272 - 37Yz 5.50 5.56 1.288 .863 
37% - 4272 5.00 4.58 1.241 . 831 
42% 
- 4772 3.25 3.08 ' .823 .551 
47% 
-
52% 2.00 2.39 .814 .545 
52% - 57% 1.50 1.86 .685 .458 
57%" - 62% 1.25 1.57 .756 .506 
62% 
-
6'7% 1 .50 L~43 .719 .481 
67')12 - 72% .87 1.22 .825 . 552 
9 
TABLE II 
Comparison of Normal Binocular Amplitudes of Accom-
modation for Three Different Methods of Testing: 
#19, Danders and Duane, by five year age intervals. 8 
Age #19 Danders Duane 
30 yrs . ..... 6.40 D. 8.20 D. 8.90 
35 . ......... 5.56 6.30 7.30 
1+0 • .••••••••• 4 •. 58 5.00 5.90 
45 ........... 3.08 3. 8 0 3.70 
50 •..•••••.• 2.39 2.60 2.00 
r.::5 / .......... 1.86 1.80 1.30 
60 . ......... 1.57 1.00 1.20 
65 •....••.•• 1.43 1.00 
70 ........... 1.22 
D. 
8. Monroe J. Hirsch and Ralph E. Wick, Vision of the 
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SUl\fllVlARY AND CONCLUSIONS 
In summary, the #19 means for the five year age 
intervals listed previously agree closely with the 
means of Donders and Duane with the exception of 
the 30, ·35 and 1+0 year old groups of Duane and the 
30 year old group of Donders. We have postulated 
two reasons for this discrepancy. First, there is a 
tendency for clinicians at Pacific University, from 
whose files the data was taken, to end the amplitude 
of accommodation test on persons below the age of 
presbyopic onset at 5.00 D. This can be shown by 
our modes of these three age groups. Secondly, this 
difference could be due to the different testing 
urocedures uBed in all three of theBe tests • 
. L ' 
In all Bix of the other age groupE>, our meanB 
closely resembled the means of either Danders or 
Duane. 
We conclude, therefore, that the average #19 
teBt, of the standard analytical routine, for var-
ious age levels recedes at much the same rate as that 
previously described by Donders in the over 45 year 
age groups and by Duane in the over 35 year age groups 
and that this test is a comparable measurement of the 
amplitude of accommodat i on. 
12 
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